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DATA STORAGE SYSTEM 

BACKGROUND 

As data storage devices become available in increasingly 
large capacities, managing the performance and management 
of the data storage becomes increasingly di?icult. With very 
large capacity data storage, simply accessing the information 
(storing and retrieving data) can become more complicated 
and less e?icient. In part, this dif?culty may be vieWed as 
presenting a hardWare issue that might be addressed by devel 
oping the most e?icient access circuitry and physical layout 
of the data storage components as possible. In addition, hoW 
ever, the problem could also be vieWed as a software issue that 
might be addressed by enhancing the organization and man 
agement of the data stored in the data storage device. 

Computer softWare has also folloWed a similar trend of 
increasing siZe and complexity. As the softWare complexity 
and siZe increases so does the dif?culty in creating, modify 
ing, and maintaining the softWare. In an attempt to address 
these issues, the ?eld of softWare engineering has proposed 
more e?icient softWare development models. In particular, 
object-oriented programming has emerged as a softWare 
schema that can speed the development of neW programs and, 
if properly used, may improve the maintenance, reusability, 
and modi?ability of softWare. 

When object-oriented programming ?rst arrived, it Was 
vieWed as a rather revolutionary concept that changed the 
rules in computer program development. Object-oriented 
programming is organiZed around “objects” rather than 
“actions,” data rather than logic. Historically, a program has 
been vieWed as a logical procedure that takes input data, 
processes it, and produces output data. The programming 
challenge Was seen as hoW to Write the logic, not hoW to de?ne 
the data. In object-oriented programming, the emphasis is on 
the objects to be manipulated rather than the logic required to 
manipulate them. 

In general, object-oriented programming is understood in 
the art as a type of programming in Which programmers focus 
on data as opposed to the actions or logic of the program being 
developed. The programmers can de?ne not only the data 
type of a data structure, but also the types of operations 
(functions) that can be applied to the data structure. In this 
Way, the data structure becomes an object that includes both 
data and functions. In addition, programmers can create rela 
tionships betWeen one object and another. For example, 
objects can inherit characteristics from other objects. 

Given that similar issues of complexity and siZe are cur 
rently being faced in the World of data storage, it Would be 
desirable to apply some of the precepts of the obj ect-oriented 
paradigm to the emerging issue of balancing performance and 
management of data storage devices having ever-increasing 
capacity. 

BRIEF SUMMARY 

Object-oriented data storage is disclosed. A system for 
object-oriented data storage may comprise an intelligent 
object editor capable of accessing data content and a destina 
tion storage device coupled to the intelligent object editor. 
The intelligent object editor can link associated information 
to data content to create a storage object. The storage object 
can then be stored to the destination storage device. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

For a detailed description of the exemplary embodiments 
of the invention, reference Will noW be made to the accom 
panying draWings in Which: 

FIG. 1 is a system diagram of an embodiment of a system 
for obj ect-oriented data storage; 

FIG. 2 is diagram illustrating an embodiment of a user 
interface for a system for obj ect-oriented data storage; 

FIG. 3 is a How chart illustrating an embodiment of a 
method for object-oriented data storage; and 

FIG. 4 is a system diagram illustrating an embodiment of a 
general-purpose computer system on Which a system and 
method for object-oriented data storage could be operated in 
Whole or in part. 

NOTATION AND NOMENCLATURE 

Certain terms are used throughout the folloWing descrip 
tion and claims to refer to particular components. As one 
skilled in the art Will appreciate, components may be referred 
to by different names. This document does not intend to 
distinguish betWeen components that differ in name, but not 
function. In the folloWing discussion and in the claims, the 
terms “including” and “comprising” are used in an open 
ended fashion, and thus should be interpreted to mean 
“including, but not limited to . . . ”. Also, the term “couple” or 

“couples” is intended to mean either an indirect or direct 
electrical or communicative connection. Thus, if a ?rst device 
couples to a second device, that connection may be through a 
direct connection, or through an indirect connection via other 
devices and connections. 

DETAILED DESCRIPTION 

The folloWing discussion is directed to various embodi 
ments of the invention. Unless otherWise speci?ed, the 
embodiments disclosed should not be interpreted as limiting, 
or otherWise used to limit, the scope of the disclosure or 
claims. In addition, one skilled in the art Will understand that 
the folloWing description has broad application. The discus 
sion of any embodiment is meant only to be exemplary of that 
embodiment and is not intended to suggest that the scope of 
the disclosure or claims is limited to that embodiment. In this 
disclosure, numerous speci?c details may be set forth to 
provide a su?icient understanding of the embodiment. HoW 
ever, those skilled in the art Will appreciate that the invention 
may be practiced Without such speci?c details. In other 
instances, Well-knoWn elements may have been illustrated in 
schematic or block diagram form in order not to obscure the 
disclosure in unnecessary detail. Additionally, some details 
may have been omitted Where such details Were not consid 
ered necessary to obtain a complete understanding of the 
embodiment, and are considered to be Within the understand 
ing of persons of ordinary skill in the relevant art. Further, all 
functions described herein may be performed in either hard 
Ware or softWare, or a combination thereof, unless indicated 
otherWise. 

Referring initially to FIG. 1, an embodiment of a system 10 
for object-oriented data storage is shoWn. In the FIG. 1 
embodiment of the system 10, an intelligent object editor 11 
is coupled to secure content servers 12 via a Local Area 
NetWork (LAN). The secure content servers 12 are coupled to 
data storage devices 13. The data storage devices 13 are in 
turn coupled to content generators 14. Access devices 19, 
such as a Personal Digital Assistant (PDA) 15, laptop 16, or 
desktop computer 17, can also be coupled to the intelligent 
object editor 11. 
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The secure content servers 12 provide access to data con 
tent stored on data storage devices 13. Content generators 14 
produce the data content. In the embodiment of FIG. 1, the 
intelligent object editor 11 can access the data content via the 
secure content servers 12. In addition, the intelligent object 
editor 11 may be accessed by various remote access devices 
19 such as a PDA 15, laptop 16, or desktop computer 17. The 
access devices 19 may obtain the data content from the intel 
ligent object editor 11. 
A content generator 14 creates data content that can then be 

stored on storage devices 13. The data content can be data 
from any computer or electronic application. For instance, the 
data may be audio data such as mp3 ?les, video data such as 
mpeg ?les, documents such as Word processor ?les, customer 
or personnel information such as database ?les, for example. 
Accordingly, a content generator 14 can be any computer or 
electronic application or device that generates data content, 
for example, a digital audio recorder, a digital camera, a Word 
processor, or a computer system running any of a myriad of 
applications. The information stored in the data content may 
be played, vieWed, edited, or otherWise accessed via applica 
tions speci?c for the type of data content (herein “access 
applications”). Such access applications include audio play 
ers for audio content, video players or photo shops for video 
content, Word processors for documents, and database appli 
cations for database information, for example. 

In the embodiment of the system 10 shoWn in FIG. 1, the 
data content is accessed via secure content servers 12. The 
data content may be stored locally or remotely, i.e., on data 
storage devices 13 that are local to the servers 12 or remote 
from the servers 12. The servers 12 may be “secure” servers 

in that they manage and control access to the data content, and 
prevent unauthorized access to the data storage devices 13 
and the data content thereon. Secure content servers 12 are 
generally used by companies or individuals to protect their 
proprietary information stored as data content on the data 
storage devices 13. 
As illustrated in FIG. 1, the data content may be stored on 

one or many data storage devices 13. In addition, one or more 
servers 12 may access these data storage devices 13. Accord 
ingly, the intelligent object editor 11 may have to access one 
or more servers 12 and data storage devices 13 to access the 
desired data content. Once the data content is accessed by the 
intelligent object editor 11, the intelligent object editor 11 
facilitates linking the data content With functions, attributes, 
events, and possibly other information to create an integrated 
packet of associated information With the data content, 
referred to herein as a storage object. The storage object can 
be stored to a destination storage device 18 for later access. 

In this embodiment of the system 10, the destination stor 
age device 18 is a memory card coupled directly to the intel 
ligent object editor 11. HoWever, the destination storage 
device 18 could be any type of data storage device and could 
be local or remote from the intelligent object editor 11. Addi 
tionally, by adding processing capability directly to a storage 
device, the intelligent object editor 11 could be resident on the 
destination storage device 18 itself. Whether remote or local 
to the intelligent object editor 11, the intelligent object editor 
11 stores the storage objects on the destination storage device 
18. A data storage device from Which data content is being 
accessed by the intelligent object editor 11, such as a data 
storage device 13, may be called a source storage device. A 
data storage device to Which objects are being stored by the 
intelligent object editor 11 (such as the memory card 18) may 
be called a destination storage device. The source and desti 
nation storage devices 13, 18 may be any type of memory or 
storage capable of storing data. Examples of storage devices 
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4 
13, 18 Would include hard disk drives, tape drives, memory 
cards, memory sticks, CD drives, DVD drives, ROM, RAM. 
As used herein, the term function(s) generally refers to any 

type of action or operation that might be performed on or to 
the data content. These might include simple arithmetic 
operations for data content consisting of numeric values, or 
more complex operations such as applying a DSP (digital 
signal processing) algorithm like “concert hall” to audio data 
content. Generally, any operation or action that might be 
applied to the data content Will be referred to as a function 
herein. 

Correspondingly, as used herein the term attribute(s) gen 
erally refers to any identi?er, characteristic, or descriptor that 
might be associated With data content for purposes of identi 
fying or informing the data content for any purpose. These 
attributes might include simple identi?ers such as Whether the 
data content is numeric or alphabetic, or more complex iden 
ti?ers such as metatag information or source identifying 
information such as audio content, video, for example. Gen 
erally, the attributes provide characteristic information about 
the data content to Which they are linked in the storage object. 
Such information could be used for any purpose such as 
sorting the storage objects, searching for storage objects, 
identifying types of data content in storage objects, identify 
ing sources of data content in storage objects, for example. 
As used herein, the term event(s) is used to refer to any 

happening the occurrence of Which Will initiate a function to 
be performed on the associated data content of a storage 
object. For example, in a storage object containing audio data, 
an associated event might indicate that a DSP function should 
be initiated and employed on the data Whenever the data 
content is accessed for playback. Thus, an audio player 
accessing the data content of the storage object for playback 
Would automatically initiate the DSP function, thereby 
enhancing the playback of the data content of the storage 
object. Thus, the playback of the data content in the storage 
object Would be informed by the event and function linked to 
the storage object. 

In the FIG. 1 embodiment of the system 10, the intelligent 
object editor 11 enables data content to be linked to associate 
information (such as functions, attributes, and events, for 
example) that might be desirable to associate With the data 
content. The data content and its associated information can 
then be stored to a destination storage device 18 as an inte 
grated storage object. The intelligent object editor 11 might 
automatically create some associations for the storage 
objects. Alternatively, the intelligent object editor 11 may 
enable other applications or users to form the storage objects 
by linking data content and associated information. More 
over, the intelligent object editor 11 may provide a user inter 
face for a user to easily select and modify storage objects and 
their associated information. An embodiment of a user inter 
face is discussed more fully in relation to FIG. 2 beloW. 
Once the storage objects are stored on the destination stor 

age device 18, other devices or applications such as the 
accessing devices 19 or access applications running on other 
devices may seek access to the storage objects. In this 
embodiment of the system 10, the accessing devices 19 Would 
couple to the intelligent object editor 11, and the intelligent 
object editor 11 Would manage and control the access to the 
storage objects on the destination storage device 18. Altema 
tively, other accessing devices or access applications could 
access the storage objects directly from the destination stor 
age device 18. By accessing the data content linked With 
associated information (such as functions, attributes, events, 
for example), the accessing devices or applications may gain 
certain advantages or ef?ciencies as opposed to accessing the 
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data content itself. For example, the accessing device or 
application 19 might more ef?ciently identify the data content 
desired by being able to sort or search the storage objects by 
their associated attributes. The accessing device 19 might also 
be able to identify functions that could be used on the data 
content. Rather than attempting a function on data content not 
compatible With that function or operation, the storage object 
could identify functions that can be performed on the data 
content. Additionally, the data content might be more e?i 
ciently used by having some functions initiated by events 
associated With the storage object, i.e., initiating certain DSP 
functions on audio data content When playback is initiated. 
These are just a feW examples of the enhanced utility resulting 
from the data storage utiliZing storage objects as opposed to 
only the data content ?les. The raW data content could still be 
accessed directly if desired. In addition, any associated func 
tions or attributes could also be stored and accessed sepa 
rately as Well. The linking of the data content With the asso 
ciated information into storage objects can provide additional 
and enhanced means of accessing and utiliZing the stored data 
content. 

FIG. 2 illustrates an embodiment of a user interface 20 that 
may be used in a system for object-oriented data storage. The 
user interface 20 of FIG. 2 is a screen that could be presented 
to a user to operate the intelligent object editor. More speci? 
cally, the screen enables the user to edit storage objects and 
their associated information using the intelligent object edi 
tor. 

This embodiment of the user interface 20 comprises a 
toolbar 21, an object WindoW 22, a source WindoW 23, a ?lter 
WindoW 24, a destination WindoW 25, a safety backup desti 
nation Window 26, an intrinsic attribute WindoW 27, an extrin 
sic attribute WindoW 28, a security level WindoW 29, an intrin 
sic function WindoW 30, an extrinsic function WindoW 31, an 
extrinsic function source WindoW 32, and a function event 
WindoW 33. 

The user interface 20 presented in FIG. 2 enables a user to 
edit storage objects via the intelligent object editor. If the user 
Wants to create a neW storage object, a similar user interface 
Would be presented. To edit a storage object, the user Would 
?rst select a storage object for editing via the object WindoW 
22 shoWn in the upper left portion of the user interface 20. 
Selecting the arroW at the right of the object WindoW 22 
presents a drop-doWn list of the storage objects available. In 
this embodiment, a cached list of the objects most recently 
accessed Would be presented. HoWever, the list could also be 
a comprehensive list of all available storage objects on the 
system. The user can then select the desired storage object 
from the list presented. 

If the user does not ?nd the desired storage object from the 
drop-doWn list in the object WindoW 22, the source WindoW 
23 can be used to facilitate ?nding the desired storage object 
for editing. The source WindoW 23 is shoWn just beneath the 
object WindoW 22. The source WindoW 23 alloWs the user to 
select the source from Which the object is to be retrieved. The 
source may be a local disk (c:\), a Web site (url), or any 
primary or secondary storage device. Selecting the arroW at 
the top right of the source WindoW 23 presents a drop-doWn 
menu of available sources. Once a source has been selected, 
the remainder of the source WindoW 23 presents a list of 
storage objects available from that source. The user may then 
select the desired object from this list. Once a storage object 
has been selected, the selected object Will be shoWn in the 
object WindoW 22. Thus, the object WindoW 22 identi?es 
Which storage object has been selected for editing. 

The ?lter WindoW 24 is shoWn just beneath the source 
WindoW 23. The ?lter WindoW 24 can also facilitate the selec 
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6 
tion of the desired storage object to be edited. Once a source 
has been selected in the source WindoW 23, the user can select 
a ?lter via the ?lter WindoW 24 to reduce the number of 
available storage objects presented in the source WindoW 23. 
The ?lter may be based on any characteristic of the objects 
such as ?le type or extension, or the associated information of 
the storage objects (such as the attributes, functions, or 
events, for example). Thus, the ?lter WindoW 24 enables the 
user to see only storage objects in the source WindoW 23 that 
match certain criteria. For example, the user could use the 
?lter WindoW 24 to vieW only storage objects that comprise 
audio data content by choosing a ?lter that Would eliminate 
objects not having certain audio-related attributes, functions, 
or other associated information. 
The destination WindoW 25 is shoWn just beneath the ?lter 

WindoW 24. The destination WindoW 25 enables the user to 
select the destination storage device for the storage object. 
The destination storage device can be any type of memory or 
data storage device. The desired destination can be selected 
from the drop-doWn list of available destination storage 
devices. The drop-doWn list can be accessed by selecting the 
arroW in the top right comer of the destination WindoW 25. 
Once a destination storage device has been selected, a list of 
the storage objects at that destination may be displayed in the 
remainder of the destination WindoW 25. 
The safety backup destination WindoW 26 is shoWn just 

beneath the destination WindoW 25. The safety backup desti 
nation WindoW 26 enables the user to select a backup desti 
nation storage device for the storage object. The backup des 
tination storage device can also be any type of memory or data 
storage device. The desired backup destination can be 
selected from the drop-down list of available backup destina 
tion storage devices. The drop-doWn list can be accessed by 
selecting the arroW in the top right corner of the safety backup 
destination WindoW 26. Once a backup destination storage 
device has been selected, a list of the storage objects at that 
backup destination may be displayed in the remainder of the 
safety backup destination WindoW 26. 

In the FIG. 2 embodiment of the user interface 20, the 
intrinsic attributes WindoW 27 is shoWn in the top center of the 
user interface 20. The intrinsic attributes WindoW 27 presents 
intrinsic attributes of the selected storage object. Intrinsic 
attributes are those attributes immutably associated With the 
storage object. Intrinsic attributes cannot be modi?ed. An 
attribute can be any identi?er, characteristic, descriptor that 
might be associated With data content for purposes of identi 
fying or informing the data content for any purpose. These 
might include simple identi?ers such as Whether the data 
content is numeric or alphabetic, or more complex identi?ers 
such as metatag information or source identifying informa 
tion such as audio content, video. 

Beneath the intrinsic attribute WindoW 27 is the extrinsic 
attribute WindoW 28. The extrinsic attribute WindoW 28 pre 
sents extrinsic attributes of the selected storage object. 
Extrinsic attributes are those attributes mutably associated 
With the storage object. Extrinsic attributes can be modi?ed. 
Selecting the arroW in the top right comer of the extrinsic 
attribute WindoW 28 presents a drop-doWn menu of attributes 
that may be linked With the selected storage object. The user 
can select one of the listed attributes. The selected attribute 
Will then be displayed in the top section of the extrinsic 
attribute WindoW 28. Double clicking on the selected attribute 
Will link the attribute to the selected storage object. The 
selected attribute Will then be added to the attributes already 
linked With the selected storage object. All extrinsic attributes 
linked to the selected storage object are displayed in the 
remainder of the extrinsic attribute WindoW 28 beneath the 
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selection area. Extrinsic attributes may be removed from the 
selected storage object by right clicking on the attribute and 
selecting delete from the pop-up menu, or by simply dragging 
a selected attribute out of the extrinsic WindoW 28. 

The security level WindoW 29 is shoWn just beneath the 
extrinsic attribute WindoW 28. The security level WindoW 29 
enables the user to select a security level for the selected 
storage object. The security level assigned to the storage 
objects corresponds to security credential levels assigned to 
users, or other applications or devices, attempting to access 
the storage objects. Thus, a user of insuf?cient security level 
Wouldbe denied access to a storage object, While users having 
a su?icient level of security credentials Would be given 
access. A multitude of security protocols are available for 
controlling or limiting access to the storage objects. The 
security level WindoW 29 can be used to set the desired secu 
rity level for the selected storage objects. 

In the FIG. 2 embodiment of the user interface 20, the 
intrinsic function WindoW 30 is shoWn in the top right of the 
user interface 20. The intrinsic function WindoW 30 presents 
intrinsic functions of the selected storage object. Intrinsic 
functions are those functions that are immutably associated 
With the storage object. Intrinsic functions cannot be modi 
?ed. A function can be any type of action or operation that 
might be performed on or to the data content. These might 
include simple arithmetic operations for data content consist 
ing of numeric values, or more complex operations such as 
applying a DSP (digital signal processing) algorithm like 
“concert hall” to audio data content. Generally, any operation 
or action that might be applied to the data content Will be 
referred to as a function herein. 

Beneath the intrinsic function Window 30 is the extrinsic 
function WindoW 31. The extrinsic function WindoW 31 pre 
sents extrinsic functions of the selected storage object. 
Extrinsic functions are those functions mutably associated 
With the storage object. Extrinsic functions can be modi?ed. 
Selecting the arroW in the top right corner of the extrinsic 
function WindoW 31 presents a drop-doWn menu of functions 
that may be linked With the selected storage object. The user 
can select one of the listed functions. The selected function 
Will then be displayed in the top section of the WindoW 31. 
Double clicking on the selected function Will link the function 
to the selected storage object. The selected function Will then 
be added to the functions already linked With the selected 
storage object. All extrinsic functions linked to the selected 
storage object are displayed in the remainder of the extrinsic 
function WindoW 31 beneath the selection area. Functions 
may be removed from the selected storage object by right 
clicking on the function and selecting delete from the pop-up 
menu, or by simply dragging a selected function out of the 
extrinsic function WindoW 31. 

The extrinsic function source WindoW 32 is shoWn beneath 
the extrinsic function WindoW 31. The extrinsic function 
source WindoW 32 facilitates selecting functions for linking to 
the selected object, particularly Where the functions may be 
stored on multiple storage devices. Extrinsic function source 
WindoW 32 enables the user to select the source from Which 
the function is to be retrieved. The source may be a local disk 
(c:\), a Web site (url), or any primary or secondary storage 
device. Selecting the arroW at the top right of the extrinsic 
function source WindoW 32 presents a drop-doWn menu or list 
of available sources. Once a source has been selected, the 
remainder of the extrinsic function source WindoW 32 pre 
sents a list of functions available from that source. The user 
may select the desired function from this list. The selected 
function Will then appear in the extrinsic function WindoW 31 
With the other extrinsic functions associated With the storage 
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8 
object. Although not shoWn in this embodiment of the user 
interface 20, a similar source WindoW could be provided for 
the extrinsic attributes to facilitate the selection of extrinsic 
attributes as Well. 
The function event WindoW 33 is shoWn beneath the extrin 

sic function source WindoW 32. The function event WindoW 
33 enables the user to select an event that Will initiate a 
selected function. The occurrence of an event initiates a func 
tion performed on the associated data content of the selected 
storage object. For example, in a storage object containing 
audio data, an associated event might indicate that a DSP 
function should be initiated and employed on the data When 
the data content is accessed for playback. Thus, an audio 
player accessing the data content of the storage object for 
playback Would initiate the DSP function. In this Way, the 
playback of the data content of the storage object is informed 
by the event and function linked to the storage object. The 
user may select an event via the arroW at the top right of the 
function event WindoW 33. Selection of the arroW presents a 
drop-doWn list of the available events that may be linked With 
the function and corresponding storage object selected. Any 
function may be selected by highlighting the function in 
either the intrinsic function WindoW 30 or the extrinsic func 
tion WindoW 31. The storage object selected Will appear in the 
storage object WindoW 22. 
The toolbar 21 is shoWn at the top of the user interface 20. 

The toolbar 21 operates similarly to most application toolbars 
in that selecting items on the toolbar presents pull-doWn 
menus to the user. The user may perform similar tasks and 
operations from the toolbar and pull-doWn menus as those 
described above. Thus, the user Would have the option of 
selecting tasks and operations of the intelligent object editor 
via the toolbar 21 or the WindoWs 22-33. Additional user 
interface screens similar to the embodiment shoWn in FIG. 2 
may be presented to further facilitate use of the intelligent 
object editor, and more speci?cally, to facilitate the creation 
and editing of storage objects and their associated informa 
tion. 

FIG. 3 is a How chart illustrating an embodiment of an 
obj ect-oriented data storage method 50. The method 50 starts 
at 51. Once the object-oriented data storage method 50 has 
been initiated, the data content is accessed from a source 
storage device as indicated in box 52. The data content can be 
of many types and may be stored on multiple local or remote 
source storage devices. In addition, access to the data content 
may be protected by secure servers or other security means. 
The data content may be accessed or in any manner received 
or retrieved. Once the data content has been accessed, asso 
ciated information can then be linked With the data content to 
form an integrated storage object. 

In box 53, desired attributes are linked With the data con 
tent. Attributes may be any identi?er, characteristic, descrip 
tor that might be associated With data content for purposes of 
identifying or informing the data content for any purpose. For 
example, attributes may include simple identi?ers such as 
Whether the data content is numeric or alphabetic, or more 
complex identi?ers such as metatag information or source 
identifying information such as audio content or video con 
tent, for example. An attribute may be used to provide char 
acteristic information about the data content to Which the 
attribute is linked in the storage object. Such information 
could be used for any purpose such as sorting the storage 
objects, searching for storage objects, identifying types of 
data content in storage objects, identifying sources of data 
content in storage objects. 

In box 54, desired functions are linked to the data content. 
A function may be any type of action or operation that might 
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be performed on the data content. For example, functions may 
include simple arithmetic operations for data content consist 
ing of numeric values, or more complex operations such as 
applying a DSP (digital signal processing) algorithm like 
“concert hall” to audio data content. In box 55, desired events 
may be linked to the data content. The occurrence of an event 
initiates a function performed on the associated data content 
of a storage object. For example, in a storage object contain 
ing audio data, an associated event might indicate that a DSP 
function should be initiated and employed on the data When 
ever the data content is accessed for playback. In box 56, a 
security level can be linked to the data content. The security 
level can be used to limit or control access to the data content 
or storage object. In box 57, other associated information may 
be linked to the data content. Such information could take 
many forms, for instance metatag information, original 
source location of the data content, origination date of the 
data content. This information could be linked as an attribute, 
function, event, security level, or some other type of associ 
ated information linked to the data content. 
As indicated in box 58, once all desired associated infor 

mation has been linked With the data content, the data content 
and associated information are identi?ed as an integrated 
storage object. Once a storage object has been created, an 
attempt to access the data content in the storage object Will 
inherently include the retrieval of the associated information 
for the storage object. The storage object can then stored to a 
destination storage device in box 59. The method ends at 60. 

FIG. 4 is a system diagram illustrating an embodiment of a 
general-purpose computer system on Which a system and 
method for object-oriented data storage could be operated in 
Whole or in part. The system and method for obj ect-oriented 
data storage as described herein may be implemented in 
Whole or in part on a variety of different computer systems. 
FIG. 4 illustrates one such general-purpose computer system. 
The computer system 1330 includes a processor 1332 (also 
referred to as a central processing unit, or CPU) that is 
coupled to memory devices including primary storage 
devices 1336 (such as a read only memory, or ROM) and 
primary storage devices 1334 (such as a random access 
memory, or RAM). 

Generally, ROM transfers data and instructions uni-direc 
tionally to CPU 1332, While RAM generally transfers data 
and instructions in a bi-directional manner. Both storage 
devices 1334, 1336 may comprise any suitable computer 
readable media. A secondary storage medium 1338, Which is 
generally a mass memory device, is also coupled bi-direc 
tionally to CPU 1332 and provides additional data storage 
capacity. The mass memory device 1338 is a computer-read 
able medium that may be used to store programs including 
computer code, data. Mass memory device 1338 is generally 
a storage medium utiliZing a non-volatile memory such as a 
hard disk or a tape that is generally sloWer than primary 
storage devices 1334, 1336. Mass memory storage device 
1338 may take the form of a magnetic or paper tape reader or 
other knoWn devices. The information retained Within the 
mass memory device 1338 may, in appropriate cases, be 
incorporated as part of RAM 1336 as virtual memory. 
CPU 1332 also couples to one or more input/output devices 

1340 that may include devices such as video monitors, track 
balls, mice, keyboards, microphones, touch-sensitive dis 
plays, transducer card readers, magnetic or paper tape read 
ers, tablets, styluses, voice or handWriting recogniZers, or 
other knoWn input/ output devices including other computers. 
Finally, CPU 1332 optionally may be coupled to a computer 
or telecommunications netWork, e.g., an Internet netWork, or 
an intranet netWork, using a netWork connection as shoWn 
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10 
generally at 1312. With such a netWork connection, CPU 
1332 may receive information from the netWork, or may 
output information to the netWork in the course of performing 
the processes and methods in accordance With the disclosure 
herein. Such information is often represented as a sequence of 
instructions to be executed using CPU 1332. The information 
may be received from and sent to the netWork, for example, in 
the form of a computer data signal embodied in a carrier 
Wave. 

In one embodiment, sequences of instructions may be 
executed substantially simultaneously on multiple CPUs, as 
for example a CPU in communication across netWork con 
nections. Speci?cally, the above-described method may be 
performed across a computer netWork. Additionally, one of 
skill in the art Will recogniZe that the method may be recog 
niZed as sets of computer codes and that such computer codes 
can be stored in computer readable media such as RAM, 
ROM, hard discs, ?oppy discs, carrier Waves or other storage 
devices or media. 
The above discussion is meant to be illustrative of the 

principles and various embodiments of the present invention. 
Numerous variations and modi?cations Will become apparent 
to those skilled in the art once the above disclosure is fully 
appreciated. For example, the system and method for object 
oriented data storage may at times incorporate more or less 
components or functions than the embodiments described 
herein. This disclosure makes those principles and modi?ed 
embodiments apparent to those skilled in the art. It is intended 
that the folloWing claims be interpreted to embrace all such 
variations and modi?cations. 

What is claimed is: 
1. A system for object-oriented data storage, comprising: 
an intelligent object editor including a graphical user inter 

face for creating a storage object, the creation of the 
storage object comprising: 
accessing data content via the graphical user interface; 
linking at least one attribute that describes the data con 

tent to the data content via the graphical user inter 
face; and 

linking at least one function selected from a plurality of 
functions that can be applied to the data content to the 
data content via the graphical user interface, the plu 
rality of functions including at least one digital signal 
processing function; 

a destination storage memory device coupled to the intel 
ligent object editor for storing the created storage object. 

2. The system of claim 1, further comprising: 
a source storage memory device from Which the intelligent 

object editor accesses the data content. 
3. The system of claim 1, further comprising: 
a secure content server that manages access to the data 

content Wherein the intelligent object editor couples to 
the secure content server to access the data content. 

4. The system of claim 1 further comprising: 
an accessing device that requests access to the data content; 
Wherein the intelligent object editor receives the request 

from the accessing device, accesses the storage object 
having the data content from the destination storage 
memory device, and provides the accessing device With 
access to the storage object. 

5. The system of claim 1, Wherein the creation of the 
storage object at the intelligent object editor further com 
prises linking an event to the data content via the graphical 
user interface, Wherein an occurrence of the event initiates 
application of one of the at least one functions on the associ 
ated data content of the storage object. 
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6. The system of claim 1 wherein the creation of the storage 
object at the intelligent object editor further comprises link 
ing a security level to limit access to the storage object. 

7. The system of claim 1 Wherein the creation of the storage 
object at the intelligent object editor further comprises link 
ing an arithmetic operation function to the data content. 

8. The system of claim 1 Wherein the at least one attribute 
provides information about the data content so the intelligent 
object editor can search and identify the storage object. 

9. A system for object-oriented data storage, comprising: 
an intelligent object editor for accessing data content and 

storage objects; 
a destination storage memory device coupled to the intel 

ligent object editor; and 
a user interface, presented to a user, for operating the intel 

ligent object editor to: (1) link at least one attribute that 
describes the data content to the data content to create a 
neW storage object that is stored to the destination stor 
age memory device, and (2) edit an existing storage 
object by modifying one of at least one function that is 
linked to the data content and is performed on the exist 
ing storage object When an event initiates the one of at 
least one function, the at least one function including a 
digital signal processing function. 

10. The system of claim 9, Wherein the user interface 
operates the intelligent object editor further to: (3) search for 
existing storage objects, and (4) select a destination storage 
memory device to store the neW storage object. 

11. The system of claim 9 Wherein the user interface pre 
sents the user With data content and associated information 
for the user to select for linking to the data content of a storage 
object. 

12. The system of claim 9 Wherein the user interface com 
prises lists from Which the data content and associated infor 
mation are selected. 

13. The system of claim 9 Wherein the intelligent object 
editor enables previously created storage objects to be modi 
?ed by the user. 

14. The system of claim 9 Wherein the intelligent object 
editor is a component of the destination storage memory 
device. 

15. The system of claim 9, further comprising: 
a backup destination storage memory device for storing a 

backup copy of the storage object. 
16. A method for object-oriented data storage, comprising: 
accessing data content from a source storage memory 

device; 
selecting, from plural different functions, at least one func 

tion to be performed on the data content When a user 
selects an event associated With the data content via an 
intelligent object editor system, the plural different func 
tions including a digital signal processing function; 

selecting, from plural different attributes, at least one 
attribute that identi?es the data content via the intelli 
gent object editor system; 

linking associated information, including the at least one 
function and the one attribute, to the data content to 
create a storage object; and 

storing the storage object to a destination storage memory 
device. 

17. The method of claim 16, further comprising: 
storing the plural different functions on multiple storage 

devices; 
presenting, on a screen, a list of the plural different func 

tions. 
18. The method of claim 16, Wherein the intelligent object 

editor system includes a user interface further comprising: 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

12 
inputting, through the user interface, ?lter criteria for 

searching storage objects; 
searching for storage objects matching the ?lter criteria via 

the intelligent object editor system; 
displaying, on the user interface, discovered storage 

objects. 
19. The method of claim 16, further comprising: 
interfacing With an accessing device seeking access to the 

data content. 
20. The method of claim 19, further comprising: 
providing the accessing device With access to the storage 

object having the data content. 
21. The method of claim 19, further comprising: 
controlling the access given to the accessing device. 
22. The method of claim 19, further comprising: 
initiating an action on the data content based on the asso 

ciated information. 
23. The method of claim 16, further comprising: 
searching a plurality of storage objects using the associated 

information. 
24. The method of claim 16, further comprising: 
sorting a plurality of storage objects using the associated 

information. 
25. A method comprising: 
selecting data content from a source storage memory 

device; 
linking, from input through a graphical user interface of an 

intelligent object editor system, at least one of function 
to be performed on the data content, the at least one 
function being selected from a plurality of functions 
including at least one digital signal processing function; 

linking associated information, including the at least one 
function, to the data content to create a storage object via 
the graphical user interface; 

storing the storage object to a destination storage memory 
device; and 

performing the at least one function on the data content 
When a user initiates an event that accesses the data 
content. 

26. The method of claim 25 further comprising 
linking, from input through the graphical user interface of 

the intelligent object editor system, an attribute that 
identi?es the data content in order to identify types of 
data content in storage objects stored in the destination 
storage memory device. 

27. The method of claim 25 Wherein linking associated 
information to the data content to create a storage object via 
the intelligent object editor system, comprises: 

linking a security level to limit access to the storage object. 
28. The method of claim 25 Wherein linking associated 

information to the data content to create a storage object via 
the intelligent object editor system comprises: 

linking an attribute to the data content. 
29. The method of claim 25, Wherein linking associated 

information to the data content to create a storage object via 
the intelligent object editor system comprises: 

linking a function to the data content. 
30. A system for obj ect-oriented data storage, comprising: 
means for displaying plural functions on a screen of an 

intelligent object editor system, the functions being per 
formable on data content When a user selects an event 

associated With the data content, the plural functions 
including a digital signal processing function; 

means for displaying on the screen plural attributes that 
identify the data content; 
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means for linking at least one displayed function and at 
least one displayed attribute to the data content to create 
a storage object at the intelligent object editor system; 
and 

means for storing the storage object to a destination storage 5 
memory device. 

31. The system of claim 30 further comprising: 
means for a user to select associated information to link to 

the data content to create a storage object Via the intel 
ligent editor system. 

14 
32. The system of claim 30 further comprising: 

means for controlling access to the storage object stored at 
the destination storage memory device. 

33. The system of claim 30 further comprising: 

means for accessing the storage object stored at the desti 
nation storage memory device using the associated 
information. 
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